Sport horses need to fulfill high physical and psychological requirements during training 19 and competition. These as well as certain conditions of modern husbandry may affect their 20 wellbeing. Here we aimed to (1) evaluate effects of demographic and management factors 21 as well as personality traits on stress reactivity of sport horses, (2) investigate if elite sport 22 horses have elevated stress levels compared to amateur sport horses, and (3) assess whether 23 different equestrian disciplines differentially influence horses' adrenal cortex 24 responsiveness. For this purpose, we visited 149 healthy elite (n=94) and amateur (n=54) 42 their use. 43 44 50 competition purposes and training [4, 5]. However, modern keeping conditions often bear 51 little resemblance to the horse's natural habitat and social structure and in many cases 52 allow only limited natural foraging behavior [1]. Sport horses, especially, are now mostly 53 housed in single stalls [6] and their time on pasture and the amount of roughage fed is 54 often restricted [7]. In equestrian sports, horses often complete high intensity trainings with 55 different trainers and riders, go to national and international horse shows, and are thus 56 often required to live in different stables and to travel long distances in trailers and 57 airplanes. As a consequence, modern sport horses are significantly challenged [8]. The 58 high requirements that they are expected to fulfill, as well as the conditions of modern 59 husbandry, may lead to significant stress, both acute and chronic.
25
sport horses in Switzerland and performed an adrenocorticotropic hormone (ACTH) 26 stimulation test. Additionally, a person who was familiar with the horse completed a 27 questionnaire about demographic and management factors and horses' personality traits.
28
Introduction 45 As grazing animals living in herds [1, 2] , their physical strength, speed and endurance 46 enabled horses (Equus caballus) to flee from predators and to search for food and water 47 over large distances in their original steppe environment [3] . Within human custody, these 48 naturally occurring talents predestined horses to become extraordinary athletes [3] . 49 Furthermore, these features have even been enhanced through selective breeding for List of horses of the Elite Sport Horse Group (ESHG) and the Amateur Sport Horse Group 139 (T90) minutes after ACTH administration. The salivette swab was placed into the horse's 140 mouth for at least 40 seconds until it was completely soaked with saliva. Afterwards, the 141 swab was replaced into the salivette and stored in a box with cool packs until return to the 142 clinic. Salivettes were then directly centrifuged at room temperature for 10 min at 185 x g 143 and stored at -20°C until the analysis. For the determination of salivary cortisol 144 concentrations, a competitive enzyme immunoassay (cELISA, Salimetrics, Newmarket, 145 United Kingdom) was used, which has been previously validated for use in horses [19, 20, 146 40]. The first part of the questionnaire was designed to record information about demographic 150 and management factors such as housing, use and feeding, stereotypies and clinical signs 151 such as teeth grinding or yawning (Table 2) . After termination of the study, some questions 152 were re-coded because there were too few observations in one of the categories (Table 2) . 153 The aim of the second part of the questionnaire was to evaluate personality traits of the 154 participating horses. For this purpose, a previously validated questionnaire [41], relying on 155 the opinion of caretakers regarding the personality of horses, was adapted for the current 156 study ( contained two additional items (concentration, perseverance). Factor 2 ("trainability"), 
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The left column shows all questions that were included in the second part of the after Bonferroni correction (T60: p < 0.001; Adjusted R 2 = 15%; F 1, 122 = 3.305).
279
Likelihood ratio tests revealed four variables with a significant effect: 'breed' (LRT: p = 280 0.02), 'number of riders' (LRT: p = 0.009), 'hours spent outside' (LRT: p = 0.002) and 281 'group housing' (LRT: p = 0.045) (Table 4) (Table 4) was not significant (T90: p = 292 0.085; Adjusted R 2 = 4%; F 1, 122 = 1.897).
293
When considering the correction for multiple testing, none of the personality traits was 294 significantly associated with post-stimulatory cortisol at either 60 or 90 minutes (T60: p = 295 0.043, adjusted R 2 = 2%; F 1, 122 = 4.181; T90: p = 0.013, adjusted R 2 = 4%, F 1, 122 = 6.35)) 296 (Table 5) . 
Results of the final reduced linear models evaluating the association between cortisol

Evaluation of the effect of competition level and discipline on
322 stimulated cortisol levels 323 There was no significant effect of the category (ESHG or ASHG) on cortisol values after 324 ACTH stimulation (T60: p = 0.819; adjusted R 2 = -0.008; F 1, 123 = 0.05 and T90: p = 0.721; 325 adjusted R 2 = -0.007; F 1, 123 = 0.13). Likewise, cortisol levels at T60 (p = 0.753; adjusted 326 R 2 = -0.02; F 7, 117 = 0.6) and T90 (p = 0.055; adjusted R 2 = 0.06; F 7, 117 = 2.05) did not 327 differ between horses of different disciplines. This study found that 'breed', 'number of riders', 'hours spent outside' and 'group housing' 331 are significantly related to salivary cortisol concentrations in horses 60 minutes after 332 ACTH stimulation, which is considered as a measure of long-term effects of stress [10] . 333 There was, however, no difference in post-stimulatory cortisol levels between elite sport 334 horses and amateur sport horses, nor between horses of different disciplines. Furthermore, 335 personality traits were unrelated to horses' cortisol responsiveness. 336 Notably, 60 minutes post-stimulation appeared to be the most informative time point, as 337 linear regression models evaluating cortisol concentrations after 90 minutes showed no 338 significant outcome. This is in agreement with our previous study [43] , where sampling 339 after 60 minutes also revealed the best association with the occurrence of glandular gastric In conclusion, from the current data, there is no evidence that the superior performance and 468 the high demands that elite sport horses have to fulfill in comparison to amateur sport 469 horses have long-term adverse consequences on their welfare as determined by their 470 cortisol reactivity. However, breed and management parameters, such as number of riders, 471 time spent outside and housing, influence the amount of stress hormones released.
472
Therefore, our results suggest that optimizing husbandry conditions, rather than changing 473 performance level, may be more important for improving the welfare of horses. 
